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FACTORS FOR CONVERTING INCH-POUND UNITS TO 
INTERNATIONAL SYSTEM OF UNITS (SI)

For the convenience of readers who may want to use International System 
of Units (SI), the data may be converted by using the following factors:

Multiply inch-pound units 

inch (in.) 

foot (ft) 

mile (mi)

cubic foot per second 
(ft3/s )
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square mile 
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foot per mile (ft/mi)

BY.
25.A 
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0.02832

25.AO 
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0.189A

To obtain SI units 

millimeter (mm) 

meter (m) 

kilometer (km)

cubic meter per second 
(m3/s )

millimeter per year 
(mm/yr)

square kilometer 
(km2)

meter per kilometer 
(m/km)
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DEFINITION OF TERMS

Annual flow duration Volume of water which is equalled or exceeded for 
95,90,75,70,50,25, and 10 percent of the time, based on mean daily 
discharges.

Contributing drainage area The effective drainage area of a basin with 
closed or otherwise non-contributing areas deleted.

Drainage area The area determined above a specified location, measured 
in a horizontal plane enclosed by a topographic divide from which direct 
surface runoff from precipitation normally drains by gravity into the stream 
above a specified point.

Forest area Percent of drainage basin which is forested. Measured by 
the grid sampling method.

Inches per year of runoff Shows the average depth to which the drain 
age area would be covered if all the runoff for each year were uniformly 
distributed on it.

Latitude and longitude Location of gaged sites in degree, minutes, and 
seconds.

Low-flow discharges Minimum discharges which are not exceeded for 
1,3,7,14,30 and 90-day periods for 2,5,10, and 20-year frequencies.

Main channel length Channel length, in miles, measured from gage to 
basin divide.

Main channel slope Drop in elevation along course of a river channel 
computed by the 85 to 10 percent method (Benson, 1962).

Maximum mean daily discharge Volume of water which is equalled or 
exceeded for 3,7,15, 30 and 90-day periods for 2,5,10,20,25,50 and 100-year 
frequencies.

Mean annual precipitation Average yearly precipitation for drainage 
basin.

Mean basin elevation Average basin elevation in feet above sea level, 
from topographic maps by the transparent grid method.

Mean discharge The mean annual daily discharge for period of record.
Monthly mean discharge Average discharge for each month of year of 

period of record. Gaged sites below reservoirs are for record prior to 
regulation.

Peak discharge Volume of water which is equalled or exceeded for the 
recurrence interval of 2,5,10,25,50, and 100-years, as defined by U.S. Water 
Resources Council, "Guidelines for determining flood flow frequency."

Period of record Period of time for which a gaged site has been 
operated.

Twenty-four hour rainfall Volume of precipitation in inches which is 
equalled or exceeded during a 24-hour period at a frequency interval of 
2,10,25,50, and 100 years.
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STREAMFLOW AND BASIN CHARACTERISTICS 
AT SELECTED SITES IN KENTUCKY

by N. B. Melcher and K. J. Ruhl 

ABSTRACT

This report presents common basin and streamflow characteristics for 
selected stream sites in Kentucky. Basin characteristics include quantified 
drainage basin parameters and statistics on areal rainfall. Streamflow 
characteristics include tables for mean, high and low flow frequencies and 
partial duration discharge. The data listed in this report are for con 
tinuous and low-flow partial-record sites. The locations of the selected 
stream sites are shown on maps of Kentucky.

INTRODUCTION

The U.S. Geological Survey has been collecting streamflow data 
throughout Kentucky since 1907. Data, through September 1950, are compiled 
in U.S. Geological Survey Water Supply Papers 1305, 1306, and 1311. Data for 
October 1950, to September 1960, are compiled in Water Supply Papers 1725, 
1726, and 1731. These two series of summary reports are entitled, 
"Compilation of Records of Surface Waters of the United States." Since 
October 1960, these data have been compiled annually in the U.S. Geological 
Survey publication "Water Resources Data for Kentucky." These published 
records include values for daily mean, annual maximum, and minimum 
discharges. The records are stored in the U.S. Geological Survey National 
Water Storage and Retrieval System (WATSTORE) and are available to water-data 
users. Various statistical techniques have been applied to the data and the 
results are kept on a computer file of streamflow characteristics, which are 
useful in analyzing and defining the various flow regimes in Kentucky's 
streams. A file also has been compiled for each gaged site which quantifies 
important basin characteristics from U.S. Geological Survey 7.5 minute 
topographic maps.

Because water resources publications generally list only daily mean, 
maximum, and minimum discharge, a need exists for a publication of the 
streamflow statistics which are presently available only from computer 
files. This publication summarizes the most commonly used basin and 
streamflow characteristics. These data are listed in tables 1 to 15.



Continuous Streamflow Stations

Daily streamflow records were first collected in Kentucky in 1907, when 
gaging stations were established by the U.S. Geological Survey at the 
Cumberland River at Cumberland Falls and the Kentucky River at Winchester. 
In 1915, a cooperative program was started between the U.S. Geological Survey 
and the Kentucky Geological Survey for the collection of streamflow data. 
Under this program the network increased to about 30 stations by 1931. 
During the depression years of 1932-37, reduced funding permitted the 
operation of only a few stations. Severe flooding in the northeastern states 
in 1936 and on the Ohio River in 1937, demonstrated the need for streamflow 
data. Through new cooperative programs with various state and federal 
agencies the network was expanded to 50 gaging stations by June 30, 1939, and 
to 90 stations by 1949. During the 1950's, many new stations were 
established in connection with Corps of Engineers flood control projects and 
State programs for collection of data on small watersheds. By 1970, the 
network reached a level of about 139 continuous stations. Because of program 
changes, stations have been discontinued at some sites and started at other 
sites. Five or more years of continuous record are available at the 173 
streamflow sites shown in figure 1.

Low-Flow Partial-Record Stations

A severe drought in 1953, emphasized the need for data on low flow in 
Kentucky. During this drought 100 sites were selected at ungaged locations 
on tributary streams and discharge measurements were made at these sites. 
Additional discharge measurements were made at these sites during subsequent 
low-flow periods. In 1968, 66 of these sites were selected for a low-flow 
partial-record network. At each of these sites one or two discharge 
measurements were made every year during low-flow periods. These measure 
ments were graphically correlated to a nearby continuous streamflow station 
with similar basin characteristics. About 10 discharge measurements were 
required to adequately define these graphs. At low-flow partial-record 
sites, discharge values for only the 7-day, two- and 10-year frequencies are 
determined. When these values are defined at a site, the site is discon 
tinued and a new site is then substituted. By 1982, discharges for 7-day, 
2- and 10-year low-flow frequencies had been defined for the 203 sites shown 
in figure 2. These data are also stored in the streamflow characteristics 
file.



SIGNIFICANCE OF STREAMFLOW AND BASIN CHARACTERISTICS

Discharge on natural streams in Kentucky is extremely variable. On many 
streams it is common for the discharge during the high flow periods to be a 
thousand times the discharge during low-flow periods. The major runoff 
usually occurs only a few days per year, but on most streams the volume of 
runoff during these few days is the largest part of the year's total runoff. 
Low flows are often sustained for months, however their portion of the total 
annual runoff volume is small. On most natural streams the average discharge 
is a level which occurs only the few days a year when a stream is receding 
from a high flow period and entering base flow. Thus, average discharge may 
be a rather misleading statistic. Water managers and planners must supple 
ment data on average flow with information which describes flow character 
istics throughout a stream's regimen. The streamflow characteristics 
included in this report are statistics which are useful in analyzing the 
frequency and duration of high and low flows on streams in Kentucky.

The planning and design of any water use facility requires data defining 
expected high and low flows at the site. By analyzing streamflow character 
istics these facilities can be designed in the most cost effective manner. 
Urban planners require data on streamflow characteristics in developing land 
for residential or commercial use. High flow characteristics are necessary 
to determine drainage and sewage requirements. Low flow characteristics must 
be defined to determine if water supplies will satisfy anticipated needs.

A quantified basin characteristic file is necessary to relate streamflow 
and basin characteristics. Regression techniques can establish the signif 
icance of basin parameters on streamflow characteristics, and thus improve 
our understanding of a basin's hydrology. An understanding of the basin's 
hydrology can help determine the effect of land use changes on streamflow 
characteristics.

EFFECTS OF REGULATION

Many gaged sites in Kentucky are affected by reservoir regulation. 
This regulation has the affect of reducing high flows and augmenting low 
flows. Table 2 lists the available regulated and unregulated periods of 
record at all sites included in this report. Streamflow characteristics for 
gaged sites located downstream from reservoirs are computed using streamflow 
data collected prior to reservoir construction. Average discharge and 
average runoff per year, listed in Table 2, are computed using the entire 
length of record including regulated and unregulated periods. These data are 
considered to be unaffected by regulation because a reservoir's long term 
inflow and outflow are in balance.



PERIOD OF RECORD

The reliability of statistical data is closely related to the length of 
record for a stream. The Water Resources Council recommends a record length 
of at least 10 years for computing flood frequency curves. Five years of 
streamflow record is considered a minimum for most types of statistical 
analysis. Since a 10-year minimum would have precluded data from a number of 
important stations in Kentucky, a 5-year minimum was used for this report.

As a result of changes within the Kentucky streamflow data program, the 
periods for which gages are operated are variable and therefore the lengths 
of record are not uniform. Thus, extreme high or low flows may be included 
in a streamflow record at one site and not in a record at another site. This 
may result in inconsistencies in statistics when comparing stream sites. The 
longer period of record available for many sites in this report may also 
result in inconsistencies when data are compared with previous publications.

Because the periods of records for stations in this report are highly 
variable, data from this report should be used solely for broad planning 
purposes and general basin studies. Specific site studies will require a 
more detailed analysis of the site's streamflow data, and the effect of 
period of record on the reliability of streamflow statistics.
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Station 
number

Station name

Table 1. Period of record, 
mean annual discharge and average 

runoff for continuous gaging stations Continued

Period of record 
(water year) 

Unregulated 
Regulated

Average discharge 
Average

for period of record 
runoff

(ft^/s) 
(in./yr)

07022500 
Perry Creek near Mayfield, Ky.

07023000 
Mayfield Creek at Lovelaceville, 

Ky.
07023500 

Obion Creek at Pryorsburg, Ky.
07024000 

Bayou de Chien near Clinton, 
Ky.

1953-65, 
1968-72 
1938-72 
1951-73 
1940-78

1.78
23140.1
107

14.05
14.80
14.80
21.15

I/ Less than 10 years of continuous unregulated record.
7/ No low-flow discharges available.
7/ Flow for this period affected by interbasin transfer (Barkley-Kentucky Canal).
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EXPLANATION 

212000 Surface-water station and number

PART 3 Ohio River Basin
PART 7 Lower Mississippi River Basin

[The prefix "03" or "07" precedes each station number)

08500! 
30 ^311600---

0 10 20 30 40 MIIES 

10 0 10 20 30 40 50 KILOMETERS

37= 

Base from U. S. Geological Survey State base map. 1973

Figure 1.  Continuous streamflow stations in Kentucky with five or more years of record.



A 212630 Low-flow station and number

PART 3 Ohio River Basin
PART 7 Lower Mississippi River Basin

[The prefix "03" or 07" precedes each station number)

700
4400
213790

Base from U. S. Geological Survey State base map, 1973

Figure 2.-- Low-flow partial-record stations in Kentucky.


